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12. The  leaf d e m o g ra p h y  of t rampled  and  u n t r a m p le d  p la n t s  of Plan tago  major  
s s p .  major  ( J .  van  Heeswijk and  C .W .P .M .  Blom)
INTRODUCTION AND METHODS
In 1980, the  leaf  d e m o g ra p h y  of Plantago  major  was s tu d i e d  in exper im en ta l  
p lo t s .  T ram p l in g  was c a r r i e d  out  by  means of a t r am p l ing  machine ( see  Blom 
1979). T he  p l a n t s  were  fou r  y e a r s  old when the  m easu re m en ts  d e s c r i b e d  below 
were  s t a r t e d ,  and  th e  t r a m p l in g  t r e a t m e n t s  had  been  app l ied  s ince  1976. Ten  u n ­
t r am p led  p l a n t s  on a loose soil an d  ten  heav i ly  t r am p led  p l a n t s  on a s t r o n g l y  
compac ted  soil were  s e l e c t e d .  T he  leaves  of each p lan t  were  m arked  in o r d e r  of 
a p p e a r a n c e .  T h i s  method made it poss ib le  to follow th e  fa te  of ind iv idua l  l e a v e s .  
Each f o r t n i g h t ,  th e  n u m b e r  of l iv ing  l e a v e s ,  th e  l e n g th  of the  longes t  l eave ,  and  
th e  age  of th e  leaves  of each p lan t  were  d e t e r m in e d .
RESULTS AND DISCUSSION
T he  e f f e c t s  of t r a m p l in g  on the  n u m b e r  of l iv ing  leaves  in the  c o u r s e  of the  y e a r  
a r e  shown in F ig .  12.1 ( l e f t ) .  From May to S e p te m b e r  th e  heavi ly  t r am pled  p la n t s  
formed c o n s id e r a b ly  more leaves  t h a n  the  u n t r a m p le d  ind iv idua ls  d id .  Fig .  12.1 
( r i g h t )  shows th a t  P. major  p l a n t s  r e a c t  to t r a m p l in g :  t r am pled  p l a n t s  had  a c o n ­
s id e r a b ly  g r e a t e r  l e n g th  of the  lo ng es t  leaf  t h a n  u n t r a m p le d  in d iv id u a l s .  T h e  p r o ­
d u c t  of th e  n u m b e r  of l eaves  an d  the  l e n g th  of the  longes t  leaf  g ives  a good 
m easu re  of th e  shoot  biomass  (Noe and  Blom 1981). T ram pled  p la n t s  p r o d u c e d  
c o n s id e r a b ly  more shoot  b iomass  t h a n  u n t r a m p le d  P. major  p l a n t s  d id .
T he  mean age of th e  s u c c e s s iv e  leaves  is shown in Fig .  12.2.  Few d i f f e r e n c e s  in 
leaf  age  were  o b s e r v e d  be tw een  th e  two t r e a t m e n t s .  It is c l e a r ,  h o w e v e r ,  t h a t  the  
t u r n - o v e r  r a t e  of leaves  of t r am p led  p l a n t s  is c o n s id e r a b ly  h i g h e r  t h a n  th a t  of 
u n t r a m p le d  in d iv id u a l s ;  d u r i n g  th e  g row ing  s e a s o n ,  t r am p led  p l a n t s  formed more 
leaves  t h a n  u n t r a m p le d  ind iv id u a l s  d id .  P. major  s s p .  major  r e a c t s  to t r a m p l in g  
bo th  by  forming  a g r e a t e r  s t a n d i n g  c ro p  a n d  by  th e  format ion of many sp ik es  
an d  h e a v y  s e e d s  (Blom 1979). Since t h e  abi l i ty  of th e  ro o t s  to p e n e t r a t e  a t r a m p le d ,  
compact  soil is also h i g h ,  th e  spec ie s  is well a d a p t e d  to t h e s e  c o n d i t io n s .  For  p u r ­
pose  of c o m p ar i so n ,  a similar e x p e r im e n t  will be c a r r i e d  out  with y o u n g  s ing le -  
r o s e t t e d  P. lanceolata  p l a n t s  in 1981.
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Fig .  12.1.  Mean n u m b e r  of l iv ing  leaves  ( le f t )  a n d  mean l e n g th  of longes t  leaf
( r i g h t )  p e r  Plan tago  major  p lan t  g row ing  in an e x p e r im e n ta l  p lo t .  
C r o s s e s :  s t r o n g l y  compac ted  soil ,  heav i ly  t r a m p le d .  Dots :  loose soil,  
u n t r a m p l e d .  Ver t ica l  b a r s :  two s t a n d a r d  e r r o r s .
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Fig.  12.2.  T he  mean age  ( l e n g th  of l ines )  with 95 p e r  c e n t  con f idence  o u t e r
limits ( m a r k s )  of s u c c e s s iv e  leaves  p e r  Plan tago  major  p lan t  on 
s t r o n g l y  compac ted  soil ( l e f t )  and  on loose soil ( r i g h t ) .
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INTRODUCTION
T h e  im por tance  of th e  v e g e t a t i v e  r e g e n e r a t i o n  of Plan tago  sp ec ie s  in re la t ion  to 
the  abi l i ty  of a spec ies  m a in ta in ing  i t se l f  in a r e a s  t h a t  a r e  heav i ly  t r o d d e n  u p o n ,  
has  b een  p u t  fo rw a rd  e a r l i e r  (Soekar jo  1979, 1980). H ow ever ,  no d i f f e r e n c e  in 
r e g e n e r a t i o n  po ten t ia l  was found  b e tw e e n  th e  sp ec ie s  i n v e s t i g a t e d .  V e g e ta t iv e  
r e g e n e r a t i o n  p r o v e d  to be  s t r o n g ,  b u t  similar in t h e  fo u r  sp ec ie s  s t u d i e d .  The
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